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Optimal Construction of Locally Repairable Codes
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Abstract: The distributed storage system adopts redundancy strategy to ensure the reliability and availability of data. Locally repairable
codes (LRC) has attracted much attention, which greatly reduce the number of nodes connected in the process of data repair and play a
great role in data storage. Each information symbol can be repaired from ¢ other disjoint sets and each set size isr ,we call codes have (r,
t) local degree. Starting with the calibration matrix ,two methods of constructing LRC with (r,¢) local degree are proposed. The first one
uses acyclic relative difference sets (RDS) with parameters A = 1 to construct the correlation matrix, and the other one proposes to
construct the correlation matrix by using unital design,then adding the unit matrix to the right of the correlation matrix,and constructing
the LRC check matrix. The LRC constructed by both methods are that a repair group contains a check node and can achieve arbitrary (r,
t) local degree. Theoretical analysis shows that the minimum distance of the constructed two codes satisfies the minimum distance

boundary , which proves that both codes are optimal LRC. The information rate of code constructed by acyclic relative difference sets is
1/2,and that of code constructed by unitary design is higher than 1/2 under certain conditions,and the code rate is % .
r
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